the patient's syncopal attacks, but he had no further episodes after operation.
S cal or staphylococcal, is a serious mmplicadon of pandemic and endemic influenza. A primary viral pneumonitis also may occur in influenza, usually as a patchy bronchopneumonia but occasionally manifesting itself as a bilateral difFuse process with high morbidity and W e report a patient with unusually severe d&e pneumonitis in which the nonbacterial and influenza1 etiology was proved by lung biopsy with cultures and in which the physiologic derangement was profound enough to be categorized as "adult respiratory distress syndrome."
A 40-year-old white married woman was admitted to Stanford University Hospital after a five day illness with fever, cough, malaise and one episode of vomiting. Treatment at home had included three days of erythromycin and one day of tetracycline therapy, but her symptoms steadily worsened, and with the appearance of severe dyspnea and cyanosis, admission to hospital was advised. Her past history indicated that she consumed alcohol to excess and was a heavy cigarette smoker with a chronic cough. There was a history of recurrent cystitis and frequent upper respiratory infections. She had not received influenza vaccine.
On admission she was cyanotic and severely dyspneic. Her temperature was 41.0° C. Her blood pressure was 114/65 mmHg and her pulse rate was 160 per minute. Her respirations were rapid and shallow at a rate of 36 per minute; auscultation of the chest revealed bronchial breath sounds bilaterally and occasional fine inspiratory crepitant rales. The physical examination was otherwise unremarkable.
Laboratory tests gave the following results: hemoglobin 16.4 gm/100 ml; white blood cell count 3,600 per cu m m with 78 percent neutrophiles, 7 percent bands, 6 percent lymphocytes and 2 percent mon&es. Abnormal values in the blood chemistry studies included: potassium 2.8 rnEq/L; cholesterol 70 mg/100 ml; albumin 2.1 gm/100 ml; globulin 2.7 gm/100 ml; alkaline phosphatase 235 pg/ml (normal range 30-85); SLDH > 600 pg/ml (normal values 100-250); SGOT > 250 pg/ml (normal range 7-40). Cold agglutinins were absent. An immunoelectrophoresis revealed diffuse hypogammaglobulinemia. An arterial blood gas sample, taken on admission while she breathed 100 percent oxygen at 12 L/min via a face mask, gave the following results: Pa02 42.6 mrn Hg, oxygen saturation 76.8 percent, PaCG 29 mm Hg and pH 7.39. The admission chest roentgenogram ( Fig 1 ) showed diffuse bilateral consolidation involving all areas of the lungs with an "alveolar-filling" pattern. There was no evidence of cardiac enlargement or pleural effusion. Subsequent chest roentgenograms showed no significant improvement. The central venous pressure measured 5 crn H20.
Shortly after admission, a cuffed nasotracheal tube was passed and subsequently, tracheotomy was performed. A number of microbiologic studies were performed. The tracheal aspirate on admission grew rare alpha Streptococcus on culture, and cultures of subsequent specimens gave similar results. Influenza A2 virus was isolated from a portion of the lung biopsy specimen, but no virus was recovered from throat washings or stool.. Bacterial and fungal cultures of the biopsied lung were negative. Serum specimens drawn on the 3rd and 12th hospital days demonstrated complement fixing antibody to influenza A at dilutions of 1:256 on both occasions. Multiple blood cultures were negative.
She was treated with Keflin ( 12 gm/day IV) for the first three days and with penicillin G (800,000 U/day IM) from the third to 6fth day. Antibacterial therapy was then stopped because of the absence of bacterial pathogens on numerous cultures of the tracheal aspirate and a lung biopsy compatible with viral pneumonia. Aqueous hydrocortisone by IV drip was started on the first day because of hypotension and poor urinary output and was administered in massive doses 800 mg/day) from the fifth hospital day until her demise.
Throughout her hospital course she failed to show significant response to any therapeutic measures. Infarcts of the skin over the terminal portions of her digits were noted on the 12th day, and she expired on the 13th day. Lung Biopsy Findings ( Fig 2 ) One of the most prominent features in the lung was a necrotizing bronchitis and bronchiolitis. This varied in swerity with the more proximal larger bronchi demonstrating the greatest degree of necrosis. Acute inflammatory cells were present in the walls of the bronchi, in the peribronchial tissue and occasionally in the lurnina of the bronchi. The bronchial epithelium, when present, was one cell thick and was partially or completely eroded in the most severely inflamed bronchi. Almost all alveoli contained prominent hyaline membranes and many contained edema fluid with red blood cells. Fibrin was present in only a few alveoli. The hyaline membrane could be seen extending out into the alveolar ducts. In most alveoli, the lining cells were not detectable. The alveolar wall contained scattered acute inflammatory cells and congested capillaries. No thrombosis or vasculitis was detected. 
Post Mortem Findings
The lungs were diffusely consolidated with a confluent necrotizing pneumonia, epithelization of the air spaces and ulcerative bronchitis with squamous metaplasia (Fig 3) . Hyaline membrane was focally present. An infarct was present in the left lower lobe and contained large numbers of Candida organisms and bacteria. The lung culture grew enterococci and Candida albicans. The heart showed recent thrombi on normal mitral, aortic and bicuspid valves. Cultures both of the blood and mitral valve vegetations yielded enterococci. The liver showed fatty changes, mainly centrilobular, associated with acute focal necrosis and an acute inflammatory reaction. Mallory's hyaline bodies were found in the hepatic cells. It was concluded that these findings r e p resented early alcoholic hepatitis. The stomach contained a recent ulcer with Candida organisms in the base, and a Candida cystitis was noted. A large infarct was found in the frontal lobe of the left cerebrum. No organism was found in the infarct.
The pathologic changes associated with primary influenzal pneumonia were described over 50 years ago'sZ and have been confirmed in subsequent reports, particularly since the influenza epidemic of 1957-1958.3-10 However, all of these studies were performed on autopsy material, and as most fatal influenzal pneumonias are complicated by bacterial superinfection, there has been some difficulty in distinguishing the pathologic changes due to the virus from those resulting from the secondary bacterial infection. Meticulous histologic studies in patients dying rapidly after the onset of influenzal pneumonia have disclosed pulmonary alterations considered to be characteristic of uncomplicated influenzal pneumonia. The findings in these autopsy cases included necrotizing bronchitis, hyaline membrane formation, intra-alveolar hemorrhagic edema and mild interstitial inflammation. These changes are identical to those demonstrated in our lung biopsy material, and undoubtedly represent the morphologic alterations associated with "pure" virus infection. It is emphasized that similar findings occur in primary pneumonias due to other viruses.
The pulmonary pathologic changes demonstrated at autopsy in our patient represent a combination of partially resolved viral pneumonitis and secondary bacterial and fungal pneumonia. Squamous metaplasia, as seen in our patient, has been found in autopsies of patients dying late in the course of influenzal pneumonia, and is assumed to represent a reparative process during resolution of the viral infection. This concept is supported by the work of Walsh and associates6 in which bronchial biopsies taken at various stages in the course of influenzal infection showed focal squamous metaplasia during the reparative process.
The case we are reporting is unique in that pathologic material was obtained during two different temporal and etiologic stages in the process: the lung biopsy shows the "pure" changes in the bronchi and alveoli resulting from uncomplicated influenzal infection, while the autopsy material demonstrates the added effects of enterococcal and Candida secondary infections in the lungs and elsewhere.
Factors commonly associated with high mortality in influenzal pneumonia (advanced age, pregnancy, rheumatic heart disease, pre-existing lung disease) were not present in this case, yet the radiologic abnormalities and impairment of pulmonary oxygen transfer were of almost unprecedented severity. Possibly the depressed gamma globulin level and the presence of alcoholic hepatitis were contributory factors. Severe and even fatal influenzal pneumonia may occur in previously healthy young adults, however, particularly during epidemics.?
Radiologic changes attributable to diffuse influenzal pneumonia include a widespread "alveolar filling process" extending out from the perihilar areas in a pattern resembling acute pulmonary edema."-l4 The only reported cases with radiologic involvement as profound as in our patient were described by St. Geme and associates,14 and their patients had both been treated by pulmonary lavage which may have accentuated the abnormalities.
The derangement of pulmonary function in our patient was severe enough to categorize the case as an example of "adult respiratory distress syndrome."l5 Supportive measures employed included continuous positive pressure breathing ( PPD) with 100 percent oxygen, hypothermia and high dose adrenal corticosteroids; yet, the arterial oxygen tension could not be maintained above 50 mm Hg. The experiences of St. Geme et all4 suggest that pulmonary lavage is ineffectual. A recent report16 suggests that hyperbaric oxygen therapy is helpful in maintaining life until spontaneous resolution of the pneumonia occurs.
